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Just-right spirals
 
ynamin-related proteins regulate mem-
brane dynamics throughout the cell.
Ingerman et al. report on page 1021
that these proteins form large polymers that are
structurally tailored to fit their individual jobs.
The canonical protein in the family, dy-
namin-1, constricts the necks of clathrin-coated
pits during endocytosis. In the process, it as-
sembles into rings that are 50 nm in diameter.
By contrast, Ingerman et al. saw that Dnm1, a
yeast protein required for mitochondrial fis-
sion, assembles into rings that are 109 nm
across. That size closely matches the diameter
of mitochondrial constrictions in vivo.
As in dynamin-1 assembly, GTP binding
is required for Dnm1 ring formation. In the ab-
sence of GTP, Dnm1 assembles into long,
slightly curved filaments, whereas in the pres-
ence of a nonhydrolyzable GTP analogue, it
forms the spirals used in fission. There is a sub-
stantial lag between the addition of GTP and
hydrolysis, which is a pattern of hydrolysis
seen in filament proteins, such as actin, that
have a rate-limiting nucleation step.
It is possible that once the spirals form
around a mitochondrion, Dnm1, together with
two other fission proteins, Mdv1 and Fis1, sim-
ply pinches the organelle in two. However,
although GTP binding is required for formation
of the constricting ring, GTP hydrolysis is not.
Therefore, the team speculates that a separate
hydrolysis step, which would follow self-
assembly, is required to generate a specific
force that clips off both outer and inner mem-
branes of the organelle. They are starting to set
up an in vitro system to test that model. 
D
Dnm1 self-assembles into spirals tailored to fit 
mitochondria.
 
Calcium, direct from the source
 
ell adhesion proteins determine the direction of turning during
axon guidance by altering downstream signaling, report Ooashi
et al. on page 1159.
Axon guidance cues, such as netrin-1, stimulate growth cone turning
by altering intracellular calcium levels. However, no simple correlation
exists between the location of calcium increase within the growth cone and
the direction of movement. Previous data suggested that the type of cell
adhesion matrix influences the direction of movement.
Ooashi et al. tested the effects of calcium release in dorsal root
ganglia neurons by uncaging NP-EGTA in a small region of the growth cone.
Axons grown on N-cadherin or on L1 immunoglobulin superfamily protein
turned toward the side of calcium release and exhibited an increase in
cAMP. Blocking cAMP caused the cell to turn away from the stimulus.
Meanwhile, cells on laminin turned away from the site of calcium release
C
 
and did not show an increase in cAMP.
cAMP stimulates protein kinase A
activity, which phosphorylates ryano-
dine receptors (RyRs) and triggers cal-
cium-induced calcium release. When the
team blocked RyR activation, axons on
N-cadherin or L1, which would normally
turn toward the stimulus, turned away,
suggesting that both the initial calcium
release and a subsequent downstream
influx was required for attractive turning.
Blocking RyR had no effect on repulsive
turning seen in cells on laminin.
Neuronal turning depends on the 
source, not the absolute level, of 
released calcium.
 
The authors conclude that the system enables cells to modify their responses
to soluble cues based on their local environment, including the type of
cell adhesion molecules present. 
 
Fission and disease
 
roper regulation of mitochondrial fusion and fission is required for both
neurons and Schwann cells, report Niemann et al. on page 1067.
Charcot-Marie-Tooth disease (CMT) is subdivided into axonal or
demyelinating phenotypes, depending on whether the neurons or the myelin-
ating Schwann cells are most affected. However, mutations in a single gene,
GDAP1, can cause both phenotypes, muddying the distinction.
Niemann et al. found that GDAP1 is localized to the outer membrane
of mitochondria. Overexpression of wild-type GDAP1 caused excessive
fragmentation of mitochondria, whereas knock-down of GDAP1 expression
resulted in long tubular mitochondria. Disease-causing mutations also
impaired mitochondrial fission. However, mitochondrial physiology was not
obviously disrupted in the presence of excess GDAP1 or GDAP1 mutations,
leaving open the question of why the mutations induce degeneration.
GDAP1 is not the first protein involved in mitochondrial dynamics to be
associated with CMT. Mutations in Mfn2, a protein required for mitochondrial
fusion, is found in some patients with axonal CMT, but again, what causes
the degeneration is unclear. Nor is it clear why Mfn2 primarily results in
neuronal damage, whereas GDAP1 affects both neurons and Schwann cells.
To find out, Niemann et al. are using conditional knock outs to determine
whether neurons are most sensitive to a loss of GDAP1 activity or whether
myelinating Schwann cells are the primary targets of the mutations. 
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